REMARKS 

Reconsideration and allowance of this application are 
respectfully requested in light of the above amendments and the 
following remarks . 

Claims 1-6 and 11-16 stand rejected under 35 USC § 103(a) as 
being unpatentable over Davis et al . (U.S. Patent No. 6,051,849) 
in view of Tokunaga et al. (U.S. Patent No. 5,425,808) and 
Nakamura et al. (Japanese Patent No. 01-234389) . The Applicant 
respectfully traverses this rejection . 

The Office Action asserts that Davis et al. teach each of 
the features of the rejected claims except for "forming an 
amorphous film" and the particular incidence angle of the atomic 
beams, i.e., not more than 40 degrees with respect to the 
substrate surface. Accordingly, the Office Action introduces 
Togunaga et al . to provide a teaching of growing a GaAs film of 
an amorphous Si0 2 or Si 3 N 4 film. In addition, Nakamura et al. is 
added to provide a teaching of an angle of incidence for the 
atomic beam. 

However, the Applicant notes that Davis et al . disclose a 
so-called ELO technique in which a Si0 2 patterned mask is formed 
on a GaN underlayer, and then, a given GaN film is formed on the 
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GaN underlayer via the Si0 2 patterned mask (see Figs. 1-5 and 
columns 4 and 5) . According to the ELO technique, initially, the 
GaN film is epitaxially grown vertically so as to embed the 
opening of the Si0 2 mask, and then, it is laterally grown on the 
Si0 2 mask. In this case, the dislocation density of the GaN film 
is reduced to 104/cm 2 or below (see column 4, lines 25-27) . That 
is, a high crystallinity GaN film is disclosed. 

Tokunaga et al. disclose an ELO technique, similar to that 
of Davis et al., in which a given GaAs film is epitaxially grown 
on a GaAs substrate via an amorphous Si02 patterned mask or a 
Si 3 N 4 patterned mask. Moreover, Tokunaga et al. exemplify a 
film-forming technique such as vacuum deposition, sputtering , 
IVIBE or CVD. 

Moreover, Nakamura et al . disclose an MBE apparatus in which 
a molecular beam source is disposed opposite to a substrate, and 
the main surface of the substrate is rotated to the molecular 
beam source by an angle G . 

The Office Action asserts, with reference to Davis et al. 
and Tokunaga et al., that it is well known to form a high 
crystallinity GaAs film on a film having an opening and made of, 
e.g., an amorphous Si0 2 by a CVD method. In addition, the Office 
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Action states that Tokunaga et al. disclose a MBE method and a 
CVD method as being equal film-forming techniques, and Nakamura 
et al. teach that the preferable incident angle of a molecular 
beam for the main surface of the substrate is within 0-90 
degrees . 

As mentioned above, however, Davis et al. and Tokunaga et 
al. disclose only an ELO technique to be used in a CVD method. 
Because ELO techniques require the substrate and the underlayer 
to be made of the same material as that of a film to be formed, 
the film made of the same material is formed on the substrate or 
the underlayer. 

In contrast, the present claimed invention involves 
epitataxially growing a film in high crystallinity on a substrate 
or an underlayer even made of any material different from the one 
of the film, and need not be limited to the same material for the 
film and substrate. 

New claim 17 has been added to recite that the substrate and 
the film are of different materials, as supported throughout the 
specification, in particular page 8. 

The present claims recite the use of an MBE method and the 
incident angle of 40 degrees or below. In fact, in Example 6 of 
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this specification of this application , it is disclosed that the 
incident angles of a As 4 molecular beam and a 6a atomic bearm are 
set to 20 degrees and 40 degrees, respectively , to epitaxially 
grow a GaAs film of single crystal on a substrate made of Si 
single crystal different from GaAs. On the other hand, in Davis 
et al., for example, a GaAs single crysatalline film is formed on 
an underlayer made of the same GaAs as the film by a CVD method. 

Applicants additionally assert that in a CVD method, raw 
material gases which contain constituent elements of a film to be 
formed are supplied onto a substrate heated. Accordingly, the 
raw material gases are decomposed, and the thus obtained 
constituent elements thermochemically react with one another to 
form the film desired. Therefore, the directionality of the raw 
material gases are not an important matter, and the sort of the 
material and the crystallinity of the substrate or the underlayer 
on which the film is formed are important matters . 

In contrast, in an MBE method, the constituent elements of a 
film to be formed are directly supplied as a molecular beam or an 
atomic beam onto a substrate, and then, are reacted with one 
another directly without the thermal decomposition. Therefore, 
the directionality of the molecular beam or the atom beam is an 



5 



important matter. As a result, the principles and the 
mechanisms of the MBE method is quite different from those of the 
CVD method. Tokunaga et al. only disclose well-known 
film-forming methods, having different principles and mechanisms. 
If the CVD method were like the MBE method, the CVD method would 
be also similar to a sputtering method. 

' In the MBE apparatus disclosed in Nakamura et al . , the angle 
9 can be varied within 0-90 degrees, but the preferable incident 
angle of the molecular beam is not proposed. That is, when the 
angle 9 is varied within 0-90 degrees, the incident angle is 
also varied within 0-90 degrees, which corresponds to all ranges 
of incident angles. That is to say, if the molecular beam is 
introduced onto the substrate, it is clear that, the incident 
angle must be set within 0-90 degrees. If an incident angle of 
less than 0 degrees or more than 90 degrees is set, the molecular 
beam is then introduced onto the backside surface of the 
substrate, not the main surface. As a result, Nakamura et al. do 
not teach the preferable incident angle as disclosed in this 
application, as the disclosure of 0-90 degrees is inherent in all 
incident angles used in depositing a molecular beam on a 
substrate. 
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Furthermore, it is the present Applicants who have 
particularly selected the narrower "not more than 40 degrees" for 
the incident angle. As discussed throughout the present 
specification, the incident angle is selected to form a uniform 
single crystalline film, selectively and epitaxially on the 
exposed part of the substrate. 
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In view of the above, it is respectfully submitted that all 
objections and/or rejections are overcome and that all pending 
claims are directed to allowable subject matter. Thus, a Notice 
of Allowance is respectfully solicited. 

If any issues remain which may best be resolved through a 
telephone communication, the Examiner is requested to telephone 
the undersigned at the local Washington, D.C. telephone number 
listed below. 



JEL/EPR/att 

Attorney Docket No . : JEL 31015 

STEVENS, DAVIS, MILLER & MOSHER, L.L.P. 
1615 L Street, N.W. 
P.O. Box 34387 

Washington, D.C. 20043-4387 
Telephone: (202) 785-0100 
Facsimile: (202) 408-5200 



Respectfully submitted, 

/r\ I 




Date: January 18, 2002 



Registration No. 28,732 
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